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 الخلاصة 

ا   ا   ة    م ة  ةة ا  ميةي ة أهةم مةة   ةد  تم دراسة  شرةر ح لة ة  مةح مرمة  لمة  ا ت و ل ةد  ا لمة  ا را مة  المة  مة ًةةم سةر ر ة
ا إح ممظم ا لةلات يةل هة لم  مسةتمر  ا م   يمةة تدةدم ا مةرل  يمةة  ادت أشةرال ا  هةة  ا همةمع   ممةةشوةت %66سر ر ة

 Widal)أمة مح ا نةل   ا ميي   فةح شدد ا مرم  ا ذ ح ث ت    د ا ت و ل د  د هم   اسً     م%19يةلب ا لةلات ن ف مم ي ا
test)   ًا  ا ذ ح ث ت    د لم  مة ًة  ةد هم   اسة خمسة  مرمة   ا ةذ ح أشًة ا  (Rose Bengal test) ةن ا ثلاث  شرر مر مة

ا اثنةح فدً ،   (Rose Bengal test)   (Widal test)نت    م     مع   ذ ك أ ر ت ا دراس  شي  شرر  أرخةص أيلةء ظةهر ة

ا شـند مرم    م م ش   يمدةرن      د مح هذه ا دراس  اح ا ممدل ا  يع  مست ى ميل ا مغن س  م  ا  ة سـ  م ا  يع مرتوع ظةهـر ة

  نمةة مرمة  لمة    م P  0.003م  انخوةل ظةةهري فةع مسةت ى ميةل ا   تةسة  م اP  0.004و   P0.1ا لم  ا ت و ل د   ا

م  ة تمةقةب  انخوةةل قي ةل فةع P  0.08و  P  0.1مة ًة أظهر ا ارتوةع قي ل فع ا ممدل ا  يع  مسةت ى ا مغن سة  م  ا ية د  م ا

ا أث ت ا ارتوةع ظةهري فع ا ممدل ا  يةع  م  P  0.08ا ممدل ا  يع  مست ى ميل ا   تةس  م ا أمة مرم  لم  مة ًة  ا ت و ل د ممة

إح ا تغ ةرات  م  ة تمةقةب  P  0.06و  P  0.001و  P  0.001ى ميةل ا مغن سة  م ، ا ية د  م  ا  ة سة  م الا ةـ نع ا مسةت 

 ا  ة    مة     هذه ا م اد قد تم ررلهة   داا  
 ا هـدف :

ع مةل الامةلاف فةي  تر  ة    دراس  ا ملاق  الأ ثر التمة  ة   ة ح لمة  مة ًةة  ا لمة  ا ت و ل د ة    اسةً  ا تلي ةل ا  ة    م ةة م 1ا
 مي ل هؤلاء ا مرم   

رم  أي لت أهم ته ملد د  فع ترخ ص مرم  ا لم  ا ت و ل د    ذ ك استخدمت مي ل هؤلاء ا م (Widal test)لأح ا ـ م 2ا
    مل الأملاف  ا نظر إذا  ةح  ةلام ةح استخدامهة  مر ع  يتور ق   ح ا مرم ح  دراس  تر   

 

ABSTRACT  

Twenty cases of typhoid and brucellosis patients were studied on clinical, serological and biochemical 

aspects. The mean clinical findings were, most of the cases had sustained fever 66%, gastroenterial 

symptoms developed as the disease progressed and intestinal hemorrhage 19% as a complications. In 

serological findings, the number of patients who had +ve positive widal test were thirteen and those 

who had positive Rose Bengal test were five and those who had positive Widal and Rose Bengal test 

were two patients. The study was also conducted on ten apparently healthy individual as a control 

group. 

The objective :  

(1) To study the possible correlation between brucella infection and salmonella typhi infection by 

biochemical test of some serum salts, and  

(2) Because of the limited value of Widal’s test in the diagnosis of typhoid fever, serum salts of 

these patients studied to see if can be used as a recommended test to differentiate between these two 

diseases. 
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The biochemical findings were reveled a significant increase in the level of serum magnesium 

(P0.004) and a significant decrease in the level of serum potassium (P0.003) in typhoid 

fever patients. While patients with brucellosis show moderate increase in the mean value of 

serum magnesium and sodium (P0.1 and P0.08 respectively) and moderate decrease in the 

mean value of serum potassium (P0.08).While patients with typhoid and brucellosis 

(combination) show significant increase in the mean value of serum magnesium and sodium 

(P0.001 and P0.001 respectively) while there is increased in the level of serum total 

calcium (P0.1) in patient with typhoid fever only. While serum ionized calcium show 

significant increase in the mean value in patients with typhoid fever and brucellosis (P0.06). 

The changes in these biochemical parameters were well discussed . 

 

INTRODUCTION : 

Typhoid fever, is a severe systemic illness transmitted through food or water, which is caused 

by the bacterium salmonella typhi serotype AB, BO, and DO, which isolated from stool, 

blood or urine cultures(1) . Salmonella species cause enterocolitis, enteric fevers such as 

typhoid fever, and septicemia with metastatic abscesses(2). They are gram negative rods, their 

antigens–cell wall O, flagellar H, and capsular Vi (virulence) are important for taxonomic and 

epidemiologic purposes . The O antigens, which are the outer poly-secharide of the cell wall, 

are used to subdivide the salmonella in to group A1 and flagellar H and antigens are 

subdivided in to 2 phases, phase 1 and phase 2 . The Vi antigens are used for the typing of 

salmonella typhi, the agent of typhoid fever(3) . The genus of salmonella are divided into three 

species : salmonella typhi, salmonella choleraesuis, and salmonella enteritidis . The three 

types of salmonella infections enterocolitis, enteric fevers, and septicemia have different 

pathogenetic features . Entero colitis: is characterized by an invasion of the epithelial and 

subepithelial tissue of the small and large intestines with resulting inflammation and diarrhea . 

In typhoid and other enteric fevers, infection begins in the small intestine but few 

gastrointestinal symptoms occur. The organism enter and spread to the phagocytic of the 

liver, gall bladder, and spleen, this lead to bacteremia . Septicemia accounts for only about 5–

10% of salmonella infections(4). Zhang in (1997)(5) used three metallic salts ferrous, 

magnesium  and calcium to induce and prevent Vi–antigen of salmonella typhi loss, and 

showed that induction and prevention of Vi–antigen of salmonella typhi loss by the three 

metallic salts was higher than that of other   reports .  

Brucella organisms are facultative intracellular bacteria that may infect many species 

of animals as well as humans(6) . Brucella species cause brucellosis are small gram–negative 

rods without capsules . The three major human pathogens and their animal reservoirs are 

brucella melitensis (goats and sheep), brucella abortus (cattle) and brucella suis (pigs) . The 

organisms enter the body either by ingestion of contaminated milk products or through the 

skin by direct contact in an occupational setting such as an abattoir . They are localize in the 

reticuloendothelial system, namely the lymph nods, liver, spleen, and bonemarraw(7) . Malik 

in (1998)(8) in his study showed that there is a high serum calcium in human brucellosis . 

 

MTERIALS AND METHODS : 

Blood samples were collected from the patients on admission, and their sera were 

separated and analyzed at the time of separation . To compare the results a normal control 

group of ten apparently healthy persons were selected. Blood samples were also collected, 

separated and analyzed at the time of separation . Biochemical parameters studied were serum 

levels of magnesium, sodium, potassium and calcium (total and ionized) and evaluated in 

twenty patients with typhoid fever, brucellosis and typhoid–brucellosis infection. 
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Measurement of Serum Magnesium : 
By magnesium calmagite kite in which Mg. reacts with calmagite to form a coloured 

compound at pH 12. The intensity of the colour is proportional to the magnesium 

concentration(9). 

Measurement of Serum Sodium and Potassium : 
Measurement of serum sodium and potassium by automated flam photometer using 

(Technicon Microlyzer). In this method sodium (Na) and potassium (K) flam photometer Tr is 

used to simultaneously determine Na, and K concentration from the same sample(10) . 

Measurement of serum calcium (total and ionized) : 
By automated methylthymol blue method (technicon microlyzer) . The method is based on the 

formation of a blue complex between calcium and methylthymol blue, sodium sulphite was 

used as a reducing agent to minimise fading of the color (11). 

Statistical Analysis : 
Statistical analysis of the data obtained in this study were performed using students “t” test(12) 

to examine the difference in the parameters between typhoid fever, brucellosis, and typhoid-

brucellosis combination patients and control group. 

 

RESULTS AND DISCUSSION : 

Serum Magnesium : 
The mean value of serum magnesium show a significant increase in patients with typhoid 

fever, and combination (typhoid–brucellosis) than the control group (P<0.004 + P<0.01 

respectively) Table (1) .  

 

Table 1 . Determination of serum magnesium in typhoid fever, brucellosis and 
typhoid-brucellosis patients and control. 

Chemical 

categories  

No. of 

subject 

Serum Magnesium mg/dL 

Mean mg/dL S.D S.E  t.test 

Control 10 1.92 0.179 0.05 - 

Typhoid 13 2.16 0.24 0.06 P  0.004 

Brucellosis 5 2.12 0.3 0.13 P  0.1 

Typhoid & 

Brucellosis 
2 2.38 0.1 0.07 P  0.001 

S.D. : Standard deviation 

S.E. : Standard error  

 

This results showed that the increase of serum magnesium lead to induction and prevention of 

Vi antigen of Salmonella typhi loss. This results were agree with the Zhang report (1997) who 

used three metallic salts (ferrous, magnesium and calcium) in the induction and prevention of 

Vi antigen of Salmonella typhi loss(5). While in brucellosis there is a little effect on 

magnesium concentration by brucella. 

Serum Sodium and Potassium : 
The results of serum sodium showed a significant increase in the mean value in patients with 

brucellosis and combination (P<0.08 , P<0.001 respectively) Table (2), While there is no 

change in patients with typhoid fever .  
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Table 2 . Determination of serum Sodium in typhoid fever, brucellosis and 
typhoid-brucellosis patients and control. 

Chemical 

categories  

No. of 

subject 

Serum Sodium mEq/L 

Mean mg/dL S.D S.E  t.test 

Control 10 134.7 6.3 2 - 

Typhoid 13 136 12.6 3.5 N.S. 

Brucellosis 5 140 6.9 3 P  0.08 

Typhoid & 

Brucellosis 
2 143.5 0.7 0.5 P  0.001 

S.D. : Standard deviation 

S.E. : Standard error 

 

The hypernatremia in those patients may be due to high fever, which lead to increase the 

concentration of serum sodium(13) . On the other hand, the results of serum potassium showed 

a significant decrease in the mean value in patients with typhoid fever and brucellosis than the 

control group (P<0.003 and P<0.08 respectively) Table (3) . The hypokalemia in those 

patients may be due to excessive sweating, which lead to decrease serum potassium(14). 

 

Table 3 . Determination of serum Potassium in typhoid fever, brucellosis and 
typhoid-brucellosis patients and control. 

Chemical 

categories  

No. of 

subject 

Serum Potassium mEq/L 

Mean mg/dL S.D S.E  t.test 

Control 10 4.53 0.33 0.1 - 

Typhoid 13 4 0.53 0.5 P  0.003 

Brucellosis 5 4 0.42 0.1 P  0.08 

Typhoid & 

Brucellosis 
2 4.3 0.7 0.5 N.S. 

S.D. : Standard deviation 

S.E. : Standard error 

 

Serum Calcium (Total and Ionized) : 
The serum total calcium showed no significant change in patients with brucellosis and 

combination, while there is moderate increase in the mean value of serum total calcium in 

patients with typhoid fever. (P<0.1) Table (4). 

 

Table 4 . Determination of serum total Calcium in typhoid fever, brucellosis and 
typhoid-brucellosis patients and control. 

Chemical 

categories  

No. of 

subject 

Serum Calcium mg/100ml 

Mean mg/dL S.D S.E  t.test 

Control 10 9.3 0.61 0.17 - 

Typhoid 13 9.6 0.64 0.2 P  0.1 

Brucellosis 5 9.6 0.46 0.2 N.S. 

Typhoid & 

Brucellosis 
2 9.1 1 0.7 N.S. 

S.D. : Standard deviation 

S.E. : Standard error 
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While serum ionized calcium show a significant increase in the mean value in patients with 

typhoid fever and brucellosis (P<0.06 and P<0.06 respectively), and no significant change in 

the mean value of serum ionized calcium in patients with combination Table (5). 

 

Table 5 . Determination of serum Ionized calcium in typhoid fever, brucellosis 
and typhoid-brucellosis patients and control. 

Chemical 

categories  

No. of 

subject 

Serum Ionized calcium mg/100ml 

Mean mg/dL S.D S.E  t.test 

Control 10 0.57 0.19 0.05 - 

Typhoid 13 0.66 0.07 0.02 P  0.06 

Brucellosis 5 0.68 0.15 0.06 P  0.06 

Typhoid & 

Brucellosis 
2 0.62 0.09 0.06 N.S. 

S.D. : Standard deviation 

S.E. : Standard error  

 

These results were agreed with Malik (1998). Who reported that there is a high serum calcium 

in human brucellosis. This hypercalcemia in brucellosis may be due to the intact of vertebra 

and bone by brucellosis species leading to bone resorption and increase the concentration of 

serum calcium(8). While Zhang (1997)(5) used calcium as metallic compound to induce and 

prevent the Vi antigen of salmonella typhi loss, so according to this result the increase serum 

ionized calcium level in patients with typhoid fever is required to mentain the growth of 

bacteria. 

From all results presented in this study it appears that many of these parameters 

measured might be of value in the predicted and follow up of patients with typhoid fever and 

brucellosis, but can not be used as a recommended method in diagnosis due to the less 

number of patients in this study. Therefore a careful study of these parameters (salts) in two 

types of diseases is needed to underline the exact effect of these two diseases on these salts. 
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